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—  (species  affiliation  of  the  j.olatan1  strains) 


_/  Followin':  is  the  translation  of  an  article  by 

*  •  — •  'I o ^ « • o _!-<**■ t  ,  lunaion  » . . _ o i ^ * 

-v.  T.  t-orasinonho)  and  the  all-Union  antipla~ue 
Institute  "kikrob”  (Director  -  Doctor  of  heuical 
sciences  I;*  1.  kikolayev) ,  published  in  the 
kussian-language  periodical  Zdruv.  Turk .  (Public 
health  in  Turkmenia) ,  2:  b7 — 41,  l96o.  / 


:  e  cizne  n-  .rur  ga  d  s  kiy 


Over  a  period  of  a  number  of  years  in  the 
interfluvial  area  in  Turkmenistan  a  considerable  number  of  plague- 
like  cultures  of  bacteria  have  been  isolated  from  sick  gerbils. 

In  particular  this  concerns  the  lolatan  or  Badyzsk  strains  (A.  K. 
Akiyov  et  al.,  I960)*  Up  till  now  the  species  affiliation  of  the 
latter  has  not  been  clear,  although  their  precise  classification 
has  great  significance  for  the  epizootological  and  epidemiological 
characteristics  of  tha  territory  of  southeastern  Turkmenia. 


>The  purpose  of  the  present  investigation  -ie ■  &  study  of  the 
antigenic  relationship  of  microbes  of  the  lolatan  strains  with  the 
bacteria  of  plague  and  pseudotuberculosis  of  rodents. 


Tutorials  and  methods.  Bacteria  of  tne  lolatan  strains  were 
subjectedto  imnunocaav. i'ca i  analysis  for  the  prosonse  of  specific 
antigens  of  the  plague  microbe  and  serologically  active  polysaccharide 
(hapten).  -  In  addition  to  this  their  fibrinolytic  activity  was 
studied.  The  investigation  was  carried  out  on  lolatan  strains  746, 

4b,  1953,  and  1962,  isolated  from -wild  rodents  in  1961  and  1963, 
and  smooth  variants  746  and  1953,  obtained  in  the  laboratory  by 
To.  Td.  funs kiy .  As  a  control  we  used  the  plague  strains  BV  hlldu 
and  obo  (virulent,  continental  variant)  and  the  typical  strains  of 
psoudotuberculosis  of  rodents  -  34S  and  1-R.  The  microbes  wore  in¬ 
cubated  on  ilottinger  agar  at  57°  for  3  days,,  then  washed  with 
physiological  solution,  killed,  and  dried  with  cooled  acetone.  For 
exposure  of  fibrinolytic  activity  wo  used  1 — 10  billion  suspensions 
tel/ml  of  live  bacteria,  incubated  at  28°  on  Aottinger  agar  for 
2  days.  In  the  determination  of  Fraction  I  of  Baker  ot  al.  we  used 
tuie  reactions  of  antibody  neutralization  (Levi,  homot,  1961)  and 
diffusion  precipitation  in  agar  (V.  L.  Pustovalov  et  al.,  1962). 

The  presence  of  Fraction  I  in  the  microbes  was  judged  also  by  their 
ability  to  cause  the  formation  of  antibodies  o  it  in  the  organism 
of  rabbits.  The  sera  of  nyporimmunized  animals  woro  investigated 
in  tne  reactions  of  passive  hemagglutination  (RPH)  and  inhibition 
of  passive  hemagglutination  (Yu.  G.  Suchkov,  1963).  For  sotting 
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"he  presence  of  serologically  ..ctive  polysacchax*iao 
microbes  was  established  v/ith  the  help  •'of  tho  vo  ..c  tier*  of 
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fhe  high  toxicity  of  fraction  2  for  white  mice  made  it  possible 
to  use  the  biological  method  for  its  titration.  Separate  groups  of 
white  nice  were  given  intraperitoneally  suspensions  of  acetone -dried 
bacteria  or  aqueous -saline  extracts  of  then.  Tho  latter  were  pre¬ 
pared  by  the  method  of  Baker  et  al.  (1952). 

Determination  of  the  fibrinolytic  activity  of  the  bacteria  was 
carried  out  in  the  reactions  of  fibrinoge nolysis  and  fibrinolysis. 

(G.  Ya.  Yaromyuk,  1964).  Ingredients  of  the  reactions  were  fibrin¬ 
olytic  fractions  of  tho  plague  microbe,  highly  purified  fibrinogen, 
and  thrombin,  which  v/ere  kindly  given  to  us  by  I.  V.  Doraorudskiy. 


microbes  of  the  Iolatan  strains  and  pseudotuoorculosis  of 
rodenws  gave  negative  results  in  the  antibody  neutralization  reaction. 
Analogous  findings  v/ere  obtained  v/ith  aqueous-saline  extracts  of 
bacteria.  however,  in  the  latter  case  an  exception  was  an  extract 
from  microbes  of  strain  746,  which  reacted  positively  in  the  anti¬ 
body  neutralization  reaction  (to  a  dilution  of  1:500).  Prom  this 
extract  several  fractions  wore  isolated  by  subsequent  saturation  x/ith 
ammonium  sulfate.  Solutions  of  5  fractions,  precipitated  v/ith  50, 

40,  and  67>.»  concentration  of  ammonium  sulfate  in  the  extract,  v/ere 
investigated  in  the  antibody  neutralization  reaction  (RNA).  Here 
their  titers  comprised  accordingly  1:240,  1:160,  and  1:120.  Each 
fraction  separately  was  subjected  to  purification  by  means  of  re¬ 
peated  precipitation  with  ammonium  sulfate,  after  each  roprecipi- 
tation  tho  titer  of  the  fraction  was  checked  in  the  RAA.  Instead 
of  the  expected  increase  in  titer,  as  this  took  place  during  an 
analogous  fractionation  of  water-soluble  antigens  of  the  plague 
microbe  (a  positive  result  in  the  RITA  of  plague  antigens  was  pre¬ 
served  up  to  a  dilution  of  them  of  l:10b--l:10 '),  the  titer  of  the 
investigated  fractions  was  reduced  rapidly  and  after  5  reprecipi¬ 
tations  it  became  equal  to  0,  and  the  resulting  fractions  disappeared 
completely  in  the  process  of  reprecipitation. 
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In  the  reaction  or  diffusion  Precipitation  in  agar  -eac  sumo 
o;;ur  .ct  did  not  prouuce  a  preci  ^ -u  o  ■-*  bv *v  *  *  -1**0  v..i  j.CA*  O  UX  u  COj-iiC-wdvj 
sac  corresponding  fraction  1. 


investigations  in  trio  reaction  or  passive  hemagglu t ina t ion 
__-d  obtained  from  hyperimmuniso  d  rabbits  showed  that  Microbes 
.vs  lolatan  strains  do  not  stimulate  the  formation  or  antibodie 
ruction  I  in  cue  organism  or  tnese  animals.  Thougn  tno  sora 
abbits,  immunised  with  microbes  or  strains  746-R  and  1-R, 
sod  a  positive  result  in  the  R?ii  in  a  dilution  or  1 : 40 — 1 : 240, 
~  results  turned  out  to  be  nonspecific,  which  was  established 
the  help  of  a  reliable  control  of  specificity  -  tho  reaction 
n.iibition  of  passive  hemagglutination. 


In  the  reaction  of  polysaccharide  hemagglutination  microbes 
of  the  lolatan  strains,  pseudotuberculosis  of  rodents,  and  plague 
reacted  positively  (see  Table  1). 

Table  1 


Reaction  of  polysaccharide  hemagglutination  with  microbes  of  the 
lolatan  strains,  pseudotuberculosis  of  rodonts,  and  plague 
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Key:  (a)  Affiliation  of  bacteria;  (b)  Sensitivity  of  the  reaction 
of  polysaccharide  hemagglutination  with  hapten,  prepared  from  bac¬ 
teria  (mg);  (c)  lolatan;  (d)  Pseudotuberculosis;  (e)  Plague. 


Microbes  of  plague  and  pseudotuberculosis  of  rodents  preserved 
serologically  active  polysaccharide  (hapten)  in  approximately  equal 
quantities,  and  lolatan  strains  -  somewhat  less.£  No  differences 
were  obsorved  between  the  content  of  serologically  active  polysac¬ 
charide  in  rough  and  smooth  variants  of  microbes  of  the  lolatan 
strains. 

Results  of  the  investigation  of  microbes  for  tho  prosen co  of 
fraction  (2  toxic)  are  presented  in  Table  2. 

As  can  be  seen  from  data  in  Table  2,  acetone-treated  bactoria 
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Toxic  effect  of  bacteria  of  t:Ui  lolatan  strains  of 
of  rodents  and  plague  on  white  mice 
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Note.  Numerator  -  total  number  of  animals;  denominator  -  number 'of 
animals  which  died. 

Key:  (a)  Amount  of  bacterial  mass  in  mg  of  dry  weight. 

The  death  of  mice  from  the  irtraperitoneal  £1  here  there  are 
three  letters  which  have  no  meaning_7  administration  of  suspensions 
of  microbes  of  the  lolatan  strains  could  not  bo  caused  by  the 
water-soluble  Fraction  2,  but  by  some  other  toxic  components  of 
these  bacteria.  In  order  to  clear  up  the  reason  for  the  death  of 
the  animals  we  prepared  aqueous-saline  extracts  of  microbes  of 
lolatan  strains  and  plague.  The  white  mice  were  given  amounts  of 
extract  which  corresponded  to  20  mg  of  dry  bacteria  of  the  lolatan 
strains  or  1  mg  of  plague  microbes.  Death  of  the  animals  set  in 
only  under  the  influence  of  the  extract  from  plague  bacteria.  Thus 
the  toxic  component  of  bacteria  of  the  lolatan  strains  was  concen¬ 
trated  in  tne  water-insoluble  segment  of  the  microbial  cell,  which 
pointed  to  tho  non- identity  of  the  toxin  of  bacteria  of  lolatan 
str-.Lns  to  trie  toxin  of  plague  bacteria  (Fraction  2). 

Investigation  of  the  microbes  with  the  help  of  the  reaction 
of  fibrinolysis  and  fibrinogenolysis  showed  that  in  contrast  to 
plague  bacteria  the  microbes  of  lolatan  stra*  ns  and  pseudotubercu¬ 
losis  of  rodents  did  not  possess  a  fibrinolytic  activity. 

Results  of  the  investigations,  conducted  for  exposing  group 
antigens  with  the  help  of  tho  reaction  of  diffusion  prucipitaLiun 
in  agar,  are  depicted  in  Table  5. 
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ICey:  (a)  fype  of  agglutinating  sera;  (b)  Number  of  precipitation 
lines  fortica  by  antibodies  of  sera  and  by  water-soluble  antigens 
of  microbes  of  strains:  (c)  Plague;  (d)  Pint  eric- typhoid  group  of 
bacteria. 


in  the  reaction  of  diffusion  precipitation  in  gel  with  anti- 
piag-uc  agglutinating  serun  the  microbes  of  the  Ida  tan  strains  and 
pscuuotubcrculocis  of  rodents  formed  up  to  4—5  precipitation 
lines,  coinciding  with  the  corresponding  linos  of  precipitation 
of  HLuguc  antigens  and  antibodies  of  agglutinating  serum.  Not  one 
of  tnssc  linos  fused  with  the  zone  of  precipitation  belonging  to 
Fraction  I.  Apparently  the  stated  precipitation  lines  wore  formed 
by  antigens  which  arc  coroion  for  bacteria  of  pseudotuberculosis  of 
rodents,  lolat&n  strains,  and  plague. 

Ue  conducted  still  one  more  test.  In  which  a  solution  of 
antigen  and  scrum  was  placed  in  tho  agar  holes  for  the  reaction  of 
diffusion  precipitation  not  once,  but  in  lots  over  a  period  of 
several  days  (V.  L.  Pustovalov  et  al.,  1962)  and  in  greater  amounts 
than  in  tne  first  experiment.  Here  additional  zones  of  precipita¬ 
tion  appeared  and  the  total  number  of  precipitation  lines  increased 
in  the  holes  with  plague  microbes  up  to  15,  with  psoudotuberculosis 
bacteria  -  up  to  12,  and  with  microbes  of  the  lolatan  strains  -  up 
to  10.  However,  the  number  of  coinciding  precipitation  linos, 
formed  by  related  antigens  of  bacteria  of  various  types  and  anti¬ 
bodies  of  serum,  remained  the  same  as  during  the  single  application 
of  antigens  and  serum  in  the  agar  holes. 

Parallel  with  the  study  of  antigens  of  the  lolatan  strains 
which  were  common  with  antigens  of  plague  and  psouuotuborculosis 
microbes  we  conducted  an  experiment  for  investigation  of  the  anti¬ 
genic  community  of  lolatan,  plague,  and  pseudotuberculosis  bacteria 
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experiment  turned  out  to  be  negative,  since  not  in  one  case  did  we 
observe  a  precipitation  reaction  between  antigens  of  bacteria  and 
antibodies  of  serum. 


It  is  aocessary  to  note  that  for  obtaining  more  reliable 
results  all  tne  tests  with  the  reaction  of  diffusion  precipitation 
in  agar  wero  conducted  at  the  same  time,  with,  one  series  of  agar, 
ana  in  the  same  routine  and  on  the  same  number  of  Tetri  dishes. 
This  permitted  the  multiple  doubling  of  each  individual  result. 

Conclusions 


hicrobos  of  the  lolatan  strains  have  antigens  v/nich  aro  common 
with  bacteria  of  plague  and  pseudotuberculosis  of  rodents.  At  the 
same  time  the  antigon  composition  of  bacteria  of  lolatan  strains 
differed  considerably  from  txie  antigen  composition  of  microbes  from 
the  enteric-typhoid  group.  Bactoria  of  the  lolatan  strains  did  not 
contain  the  antigen— fraction  I  which  is  specific  for  tho  plague  . 
microbe.  It  is  true  that  microbes  of  strain  746  caused  tho  forma¬ 
tion,  in  tho  organism  of  rabbits,  ox*  antibodies  which,  in  the  RPH, 
agglutinated  sheep  erythrocytes  which  were  sensitized  with  Fraction  1. 
Kov/ovor,  tne  nogativo  results  obtained  in  the  investigation  of  the 
sera  from  these  rabbits  in  the  reaction  of  inhibition  of  passive 
hemagglutination  indicate  the  insufficient  specificity  of  antibodies 
which  agglutinated  diagnostic  agent.  Microbes  of  strain  746  also 
contain  a  protein  factor,  largo  amounts  of  v/hich  may  bind  antibodies 
to  Fraction  1  in  the  antibody  neutralization  reaction.  It  is  pos¬ 
sible  that  to  some  degree  this  component  possesses  an  antigon  re- 
lationship  with  Fraction  I,  but  not  sufficient  enough  to  cause  the 
formation  of  antibodies  which  are  completely  identical  to  antibodies 
to  Fraction  I  in  the  organism  of  rabbits.  Apparently  the  antigen 
from  bacteria  oi*  the  lolatan  strain  746  which  v/e  investigated  is 
analogous  to  the  antigen  discovered  by  Xvan  and  associates  in  1965 
in  certain  strains  of  pseudotuberculosis  of  rodents. 


In  microbes  of  the  lolatan  strains  there  is  an  absence  of 
fibrinolytic  activity,  which  is  one  of  the  rather  constant  features 
of  tne  plague  microbe  and  never  occurs  in  pseudotuberculosis  microbes 
(G.  .  faromyuk,  1963). 

hie robes  of  the  lolatan  strains  do  not  contain  the  antigen 
v/nich  determines  the  toxicity  of  Fraction  2  (Baker  et  al.,  1952) 
for  white  mice  and  rats.  It  is  known  that  the  toxin  of  mo  pla pie 
microbe  i3  specific  and  differs  from  tne  toxin  of  bacteria  of  p^cu- 
dotuberculosis  of  rodents,  (Knapp,  1959).  However,  microboa  of 
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wux*  own  observations  and  an  analysis  of  du*ca  from  on o  liter- 
o.b.:a-w  or.  ;;.o  7  old  tan  strains  (A.  A.  Akiev  ot  al.,  1901  j  A.  V .  Rusanov, 
11C5;  -o.  lo.  fanskiy  et  al.,  1964;  C-.  A.  Golkovskiy,  1965),  .plague 
lac tw ria  ( V.  rumanskiy,  1958;  1.  v.  momoradskiy  oz  d .,  1060; 

.jC. rr ov/ s ,  1065;  Oncn,  19oo;  ana  others)  ,  a.ia  luicro 03 l  o..  uuuo 
calosis  of  radon  as  (Ana  op,  1S5G;  *.».  Antonov,  I960;  Avan  o*u  al., 

1965)  r-.jv/ou  cnat  in  t.iO  investigated  groups  of  bacteria  tuere  is 
much  in  common.  Particularly  apparent  is  tho  identity  of  a  large 
snr.ro  of  most  important  features  (biochemical,  immunocncmicai,  bio- 
lo  deal,  etc.)  of  tro  iolatan  and  pseudotubcrculosis  bacteria. 
ii.Jaroutiy  an.,  microbes  of  the  Iolatan  strains  are  a  variant  of 
.  .  ^souaotuborculosis  rod  pfieft,  which  during  the  courso  of  evo¬ 
lutionary  adaptation  to  environment  have  lost  certain  typical  prop¬ 
erties.  This* led  to  difficulties  in  the  identification  of  bacteria 
of  tho  Iolatan  strains  and  the  carrying  out  of  differential  diag¬ 
noses  of  them  with  bacteria  of  plague  and  pseudotuberculosis  of 
rodents . 
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